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Image showing crowded freeway in Southern California


The 710 sucks
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Presentation Notes
Image showing crowded freeway with a billboard that reads “The 710 sucks”


Cumulative Impacts Analysis

0 address:

. Multiple expoesures

IN a geographic area frem combined ;’3«, :
emissions and aischarges, from all "
sources, Whether single or multi-
media, routinely, accidentally, or
otherwise releasead

n SusceptbIlity
to take Into account sensitive

populations ana Socio-economic
factors

Adapted from CEJAC working definition of ClI



Review of the Research Evidence
Disparities in exposure

Disparities in vulnerability and
susceptibIlity.

Disparities in health effects of exposure by
race, ethnicity and social position



Importance of Cumulative Impact:
Triple Jeopardy Hypothesis

Lower posmoned groups flace more  2ulicarirezlzl
nazara. exposures

Same: groups more: siegagdi due to poverty, age,
POOY nutrition, pPSycho-social stress, existing disease, ete.

These groups less able to tolerate adverse exposures;
therefore health effects are greater— leading to
eljtjElngyEr iegzle s and environmental health
iInequalities

a Effect Modification

= Interaction

= Amplification



Cumulative Impact & Triple Jeepardy Hypothesis

Disparities in
Susceptibility

Disparities in Exposures

Poverty
Malnutrition
Psycho-social Stress
Less Health Care Access
Health Behaviors
Underlying Disease

Hazardous Occupations
Poor Ambient Air Quality
High Traffic Density
Poor Housing Quality

Environmental Health
Disparities

Mortality
Morbidity

Morello-Frosch et al., 2006
O’'Neill et al. 2003

Jerrett, 2001

IOM, 1999




Southern California Cities
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Presentation Notes
Map showing the cities of Southern California


Disparities in Hazard Location — Southern CA
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Map showing the disparities in hazard based on location.


Lifetime Cancer Risk per 100,000

Disparity in Estimated Lifetime Cancer Risks from Ambient Air ToxXIcs
Exposures by Race/Ethnicity & Income
South Coast Alr Basin
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Presentation Notes
Graph showing decrease in lifetime cancer risk from ambient air toxics related to race and income


Effect Modification:
Mortality Risk of PM, . Exposure by Education
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Fllne Particles

All Cause Respiratory Lung Cancer

Relative risk of dying over 8 years based on a 10 ug/m?
Increment in'PM, - exposure.

Risks shown for persons with less than high school, high
school, or postsecondary education.



Effect Modification by Race |

Decrease in Birthweight Associated with PM in MA and CT:

Effect Modification by Race/Ethnicity
Bell et al. 2007, EHP
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Effect Modification by Race I

Decrease in Birthweight Associated with PM in California:

Effect Modification by Race/Ethnicity
Iorello-Frosch et al. 2005
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Effect Modification by Neighborhood SES:

Traffic Exposure and Risk of Pre-term Delivery
Ponce et al EHP (2005)

DWTD and preterm delivery
Los Angeles 1994-1996
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Moving Regulatory Science From

Unaerstanaing Links Across Exposure Health Outcome: Continuum
To...

(oo o= (&

Industrial Chemicals  Ampient Air
Facility Slicle Pollution Chemical Cancer or
(Ibs/day) (ug/m3 Body Burden  Asthma



..Understanding Drivers of Cumulative Impact

Driving Forces:
Socioeconomic

Political
Technological

Industrial ~ Chemicals  Ambient Air :
Facility ~ Emitted  pojjution ~_Chemical - Cancer or
(Ibs/day) (ug/m3 Body Burden  Asthma



Cumulative Impact: Putting the Pieces Together
(Adapted from Morello-Frosch & Shenassa, EHP, 2006)

Individual Stressors/Buffers

Community Stressors/Buffers

Social support
Built Environment Poverty
Land Use/Zoning Working Conditions
Traffic Density . Health Care Access
Housing Quality Nutritional Status
Psycho-social Stress

Social Environment
Political Empowerment
Poverty Concentration

Food Security
Regulatory Enforcement

Neighborhood Quality Chronic Individual Stress

Individual Immune Response/Susceptibility

I N i A

Pollutant

Area Level

Internal Response & Health Ability to
Contamination - ¢

Source o
Dose Resilience Effect Recover

Industrial Facility/ Chemicals Indoor/Outdoor

i i Chemical Detoxification Co-Morbidity/
Traffic Corridor Emitted y

Pollution Levels Body Burden Capacity/DNA Repair Health Outcome Mortality

! I I




Summary of Evidence for
Cumulative Impacts Analysis

Disparities In' exposure are present In
California

People of color and the poor are more
susceptible to exposures

Health effects from pollutants generally
stronger In these groups



Deriving Indicators of
Cumulative Impact

Objectives:

Facilitate cumulative impact (CI) analysis
of environmental disparity in Califernia

Derive “Indicators™™ for Cl analysis that are
transparent, yet scientifically sound

Facilitate Cli analysis capable of comparing
Impacts within'and between' jurisdictions

Demonstrate validity of approach using
existing data sources



Land Use Regression Modeling
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Graphic introducing land use regression modeling
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Nitrogen Oxide Pollution In Los Angeles:
Fine-scale LUR Traffic Pollution Prediction

Legend
NO (ppb)
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Graphic showing the amounts of nitrogen oxide pollution is higher along major roads and in dense population areas


Land Use Regression of PM in LA
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U.S. EPA’s National Air Toxics
Assessment (NATA)

Dispersion moedel estimates long-term annual
average outdoeor concentrations for 1999 of 32
alrr toxics and: diesel particulates for each census
tract inithe US

Model includes mohile and stationary emissions
sourees; Incluaing:

= Manufacturing (e.q. refineries, factories)

= Non-Manufacturing (e.g. ary cleaners)

= Mobile (on road and off road)



NATA diesel PM estimated
lifetime cancer risk, per million
0-67
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107 -129
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I 1468 - 2463
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Graphic showing increased lifetime cancer risk due to diesel particulate patter in high population areas


NATA cumulated non-diesel
estimated lifetime cancer
risk, per million
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Graphic showing non-diesel lifetime cancer risk is higher in most high population areas


Demonstration off Analytic Methoad

Inspired by Gini Coefficient/Lorenz Curve

Indicator used widely In policy and social
arenas researeh

Measures relative inequality in Income

Can be adapted as an indicator of
environmental inequality



Disparities in environmental hazard burden for residents of tracts with
the highest and lowest poverty rates, LA county

45 pph
MO from land use model

Poverty concentration index = 15. 2%

21 pgfm’
PIMZ2.5 from land use model

Poverty concentration index = 2.0%

tracts with highest
poverty rate

119 estimated lifetime cancers per million
MATA cumulative non-diesel

P

Poverty concentration index = 7.0%

M tracts with lowest

s permillion
poverty rate

440 estimated lifetime cancers per million

MATA diesel PM
rs per million

Poverty concentration index= 9.1%
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Disparities in environmental hazard burden for residents of tracts with
the lowest and highest minority population proportion, LA county

MO from land use model

Mingrity concentration index = 18 4%

PIMZ2.5 from land use model

Mingority concentration index = 3.1%

" tracts with highest
minority proportion

MATA cumulative non-diesel
P

M tracts with lowest
minority proportion

rs permillion

Mingrity concentration index = 8.2%

MATA diesel PM

Minority concentration index = 85% rs per million
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Concentration Index—
NO Concentration & % Minority Residents
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Figure 5. Concentration index of NO ranked by % minority (Lorenz curve)


Concentration Index—
NO, NATA Cancer Risk (Diesel PM)
& % Minority Residents
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Figure 7. Concentration indices of NO and NATA cancer risk of diesel PM (Lorenz curve)
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Figure 8. Concentration indices of NO and NATA cancer risk of diesel PM (Lorenz curve + bar chart)


Questions for Discussion

What exposures would you like torsee beyond air quality
measures and traffic pollution?

What Indicators are most Important for assessing
Vulnerability and susceptibility?

What health outcomesishould wWe focusion (cancer,
mortality, birth outcomes, asthma, other?)

\WWhat geographic lecations should we'examine te
demonstrate methoas (Les Angeles, San Diego, Bay.
Area, Central Valley)
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